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1. This opinion contains indications relating to Ae following items; 

^ Box No. I Basis of the opinion 

I I Box No. II Priority 

BoxNo.ra Non-establishmentofopinionwithiegardtonovd^^ 

Box No. IV Lack of unity of invention 

BoxNo V ReasonedstatementunderRule43M..l(a)(i)withTegar^tonovel^^^ 
applicability; citations and explanations supporting such statemra^ 

j I Box No. VI Certain documents cited 
j — I BoxNo.Vn Certain defects in the international application 
j — [ Box No. Vm Certain observations on Ae international application 

For further opinions, see Form PCT/lSAy220. \ i 
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Box No. I 



Basis of this opinion 



which it was filed, unless Otherwise indicated under this Item. , . , 



and 23.1(b)). 

2 Wifl,«p«itoa„yn«cUotidea„d/oram.„oaddse,„encediso,o^^^ 
SaiSoition^thisopinionbasbeenestablish^ 

a. typeofmatoial 
I I a sequence listing 

[~| table(s) related to the sequence listing 

b. fonnat of material 
I I in written format 
I I . in computer readable form 

c. timeoffiling/fumishing 
[~] contained in the international application as filed. 

□ filedtogetherwiththeintemationalapplicationincomputerra^^^ 

□ fuinishedsubsequentlytolliisAuthorityforihepuTposesofsearch. 



4. Additional comments: 
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BOX No. m Non-establishment of opinion with regard to novelty> inventive step and indn.trial applicability 



T,.oq.estion..whetherlhe claimed invci^Uon appears tobenov^^ 
industrially applicable have not been examined m respect ofi 

I I the entire international application 

2, 25 • 



claims Nos. 



because: 

Q the said international epplicaUon. or the said claims Nos. 



me saiu iiHguifluuimi ■ ^. — ■ ~— , . ^ ✓ 

relate to 1hcfollowingBubjectn,atterwhid, does not nsquin* an international prdmnao' 



the description, claims ordrawmgsr.«</fca/e;«rto/areW^^^ . 2. 25 

are so unclear that no meaningful opinion could be formed (specijy): 

Claims 2 and 25 are considered to be statements, of 
desiderata as they lack all technical _ features necessary 
for achieving the alleged non-uniformity. 



□ 

□ 
□ 



The claims, or said claims Nos. 

by the description fliat no meaningful opinion could be formed. 

noi 



are so inadequately supported 



□ 
□ 



, international seanihKiwrt has been estiAHshedfiw said daims Nos. ^ ^ 

thenudeotide and/or amino add sequence listing does not comply with fl>e standard prbvidedforin Annex C of 
fte Administrative Instructions in Aat 
the written fo«n □ has not been furnished 

[ I does not comply vnthfte standard 

thecomputerreadablcfonn gniSHot-been-fiiTnished— — " 

I I does not comply with the standard 

the tables related to flie nucleotide and/or amino acid sequence listtog, if in computer readable fonn only, do not 
«,mSwSrt^nical«quirementsprevidedforinft^ . 

See Supplemental Box for further details. 
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I Box No. IV Uck of unit y of Invention 

1. □ inresponsetotheinvitation(FonnPCT/lPEA/206)topayadditi^ 

I I paid additional fees 

I I paid additional fees under protest 

I I Not paid additional fees 

2. mA»thorityfo«ndthattherequirementof»nftyoffeyeDtionisnotconv^^^ 
I2SJ applicant to pay additional £ees. 

3. TOsAuthorityconsidersftattherequiTm.entof«mlyofinventioninacoordancc 

I I Complied with 

^ Not Complied witli for the following reasons: 

A priori, the separate inventions are: 

invention I: Claims 1-4 are. directed to a method for 
eriSoro°fi& X is to dateline the uniformity 
as a function of the number of exposure flashes. 

invention II: Claims 5-9 are directed to a method for 

?hfso?utLrS 'invS^tion II is to change a parameter of the 
eSosure flashes per surface element on a layer-by- layer 
Sis The changed parameter is for example the number of 
flashes, the pulse length or the radiation bandwidth. 

invention III: Claims 10-17 are directed to a number of 
SlSa?Jve procedures in a scanner or stepper. Some parts 
of ^a^ms 10^17 have special technical ^-^-^ ^^^^^^^^^^^^ 
claims 1, 2-4, for example the ^^f^^^-^'^^^.J^J^l.^^''^^^^''^ 
pulse length, number of flashes or laser bandwidth. 



4. Co„sequently.thisopimonhasbeenestablishedinrespectofthefon^^^^ 
1^ allparts 

I I the parts relating to claims Nos. ^ ^ . : — 
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1(2) 



The solution of invention III is to provide a scanner system 
with an optical field larger than 10 ram and to increase one 
or more parameters to obtain a non-uniformity from speckle 
amounts less than 0.5%. 

invention IV: Claims 18-22 are directed to a procedure in a 

maskless scanner. n ^tj^t^ 

The solution of invention IV is to provide an optical field 
larger than 0.5 mm and to increase parameters, for example 
the laser bandwidth or the pulse length, in a maskless 
scanner system to obtain a speckle amount less than 0.5* and 
to provide a maskless scanner with an optical field larger 
than 0.5 iran. 

Invention V: Claims 23 and 26 are directed to an apparatus 
for printing a work piece . ^ , -, ^ 

The solution of invention V is to calculate the speckle and 
to change the number of pulses per surface element. 

Invention VI: Claim 24 is directed to a procedure for 
optimizing the speckle during microlithographic printing. 
The solution of invention VI is to provide a model for the 
value of the improved CD uniformity, for the cost of 
printing with a particular number of pulses, to provide 
logic and resources to select a number of flashes and to 
provide a control adapted to change the number of flashes. 

All of these inventions alternate the number of flashes. 
However, there is no other technical relationship among the 
inventions involving a corresponding special technical 
feature (PCT Rule 13.2). 

The search concerns the first invention mentioned but also 
includes all six inventions, I -VI. 



From for instance US 4970546, an illumination control device 
which uses a minimum number of pulses required for 
substantially smoothing a speckle pattern is known. The 
invention as defined in the independent claims 1 and 4 

• • • / • • • 
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differs from this technique in that the unxfprmity xe 
diteSined ?or a plurality of layers. To use the arrangement 
from US 4970546, considered as the closest prxor art, on 
several layers In a patterning process instead of on one 
la^er is considered to be obvious for a person fl^^^-lled xn 
the art Therefore , the technique ment xoned xn the 
independent claims 1 and 4 lacks an inventive step. Sxnce 

SfLvention -cording - ^^^^^^ ^ ~ 

step, the remaxnxng claxms, 2 ana J, wxxx 
separate inventions. 

A posteriori, the separate inventions are: 

invention I-l: Claims 1-2 relate to a method for patterning 
f piece with improved CD uniformity by selectxng a 

aoZLlon of values Of the -^-^-^^^.^^^^Xt^S 
length or radiation flash frequency so t*^^^^^,,^. ^^^.'^J'^^^^^ 
illumination non-uniformity from speckle amounts to less 

than 0.5%. 

invention 1:2: Claim 3 relates to a method for patterning a 
wSk pTece with improved CD uniformity by detemxnxng a 
va^ue of a slit width so that a calculated illumxnatxon non- 
uniformity from speckle amounts to less than 0.5%. 

These inventions are not so linked ^^^^^"-^^^^^^ 

one single general inventive concept (PCT Rule 13.1). There 

?s no technical relationship among the 

a corresponding special technical feature (PCT Rule 13.2). 
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Bm No V Reasoned statement under Rule mis.um with regard to novelty. Inventive step or Industrial 
appllcabllilyj citations and explanations supporting such statement 



). Stalement 
Novelty 



Claims 

Inventive stq> (IS) Claims 



Claims 1. 3-24 and 26 _YES 

NO 



YES 

Claims 1. 3-24 and 26 ^ NO 

Industrial applicability OA) Claims 1, 3-24 and 26 YES 

aaims ^ 



2. Citetions and explanations: 

The application refers to a method and an apparatus to 
pattern a work piece where the improved CD uniformxty xs a 
function of the number of exposure flashes from the 
partially coherent electromagnetic radiation source. 

Reference is made to the following documents : 
Dl: US 4970546 Al 

D2: JP 2135723, abstracts of Japan 
D3: JP 3179357, abstracts of Japan 
D4: US 4822975 Al 

Document Dl concerns an illumination control device which 
uses a minimum number of pulses required for substantxally 
smoothing a speckle pattern. See for example the abstract, 
column 2, lines 47-52 or column 3, lines 1-10. 

Document .D2 is related to an exposure controlling device 
controlling the quantity of exposure and adjustxng the 
quantity of light. See abstract. 

Document D3 describes an exposure controller which optimizes 
the quantity of exposure and unif ormizes • the illuminance. 
See abstract. 

Document D4 concerns a method and apparatus for scanning 
exposure with a pulsed laser beam. It describes a 
^"^kTiSnmpTSetweeir^the n 
between two positions in the scan direction correspondxng to 
the intensity level portions. See especially the abstract 
and column 4, lines 3-36. 
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The method and apparatus for patterning a work pxece by 
determining the uniformity as a function of the number of 
flashes described in document Dl are considered as 
representing the most relevant prior art. The invention as 
defined in the independent claims 1 and 4 differs from this 
technique in that the uniformity is determined _ for a 
plurality of layers and that cost of patterning is 
determined. To use the arrangement from Dl on several layers 
in a patterning process instead of ^^Jf ^^^^ 

considered to be obvious for a person skilled in the art. 
The technical effect of determining the cost is considered 
to be equivalent to optimizing the number of flashes, which 
iB a common goal for a person skilled in the art. To 
minimize the number of pulses is also known from document 
Dl. Therefore, what is mentioned in claims 1 and 4 lacks an 
inventive step. 

The method mentioned in claim 3 comprising the action of 
determining a value of the slit width is considered as the 
common way of optimizing uniformity on a Patterned work 
piece It is also mentioned in documents D2-D4 how to 
minimize the number of exposure pulses. Therefore, _ what is 
mentioned in claim 3 is considered to lack an inventive 
step. 

The invention as defined in the independent claims 5-8 and 
18 diff^i-s from the technique described in Dl in that the 
uniformity is improved by changing different parameters, 
such as the number of exposure flashes or the radiation 
bandwidth. A person skilled in the. art facing the problem of 
affecting the printing on a work piece knows from what is 
described in D2-D4 to, for example, adjust the quantity of 
light. If the person skilled in the art modifies the closest 
prior art with the technique described in D2-D4, he will 
reach the invention as defined in claims 5-8. and 18. 

Therefore, the technique described in claims 5-8 and 18 does 
not involve an inventive step. 



The method mentioned in claim 9 comprising the action of 
performing the change for a critical layer in the 
microelectronic device only is considered to be obv^ious for 
a person skilled in the art. Therefore, what is mentioned m 
claim 9 is considered to lack an inventive step. 
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The procedure mentioned in claims 19-22 relating to obtain 
different amounts of speckle is considered to be alternative 
ways of increasing the parameters mentioned in claim 18. 
This is considered to be obvious for a person skilled xn the 
art and, therefore, what is mentioned in claims 19-22 is 
considered to lack an inventive step. . 

The invention as defined in the independent claim 10 differs 
from the technique described in Dl in that the uniformity is 
improved by increasing different parameters, such as the 
number of exposure flashes or the radiation bandwidth. A 
person skilled in the art facing the problem of affecting 
the printing on a work piece knows from what is described m 
D2-D4 to, for example, adjust the quantity of light. If the 
person skilled in the art modifies the closest prior art 
with the technique described in D2-D4, he will reach the 
invention as defined in claim 10. Therefore, the technique 
described in claim 10 does not involve an inventive step. 

The procedures mentioned in claims 11-17 relating to 
increase some of the parameters mentioned in claim 10, 
obtaining a certain speckle or to use different types of 
optic elements is considered to be alternative ways of 
change parameters or details obvious for a person skilled in 
the art. Therefore, what is mentioned in. claims 11-17 is 
considered to lack an inventive step. 

The invention as defined in the claims 23, 24 and 26 differs 
from the technique described in Dl in that it optimizes and 
calculates a speckle during microlithographic printing. 

Making a model is an obvious thing to do when optimizing. To 
use the arrangement from Dl on several layers in a 
patterning process instead of on one layer is considered to 
be obvious for a person skilled in the art. The technical 
effect of determining the cost is considered to be 
equivalent to optimizing the number of flashes, which is a 
-eommon-goal-for-a-person-skillgd in the. art. To minimize the_ 
niomber of pulses is also known from document Dl. Therefore, 
what is mentioned in claims 23, 24 and 26 lacks an inventive 
step. 

The invention is industrially applicable. 
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